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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide film deposition by using — <— 

a thin film deposition device capable of reducing the time 

required for self-cleaning and capable of improving the . ( 

productivity, to provide a self-cleaning method and to provide a j \ 
thin film deposition device. 0 1 ; -AB- 

SOLUTION: Before the deposition of a desired first film on a 
member to be film-deposited, the outer face of a member other Wxatm _ 
than the member to be film-deposited and the inner face of the - L \ f_ \ 

reaction chamber are deposited with second films having an 

etching rate higher than that of the first film, and after that, the j ~\ j ~~\ 

member to be film-deposited is arranged at the inside of the / \ / j 

reaction chamber to deposit the first film. Then, the member to 



be film-deposited is deposited with the first film which is RF T \ j \ F^i 

carried out from the reaction chamber, thereafter, gas or j\ f '\ mmm /\] m \j A. 

radicals having etching properties are introduced into the ' ^- — 



reaction chamber, the second films and first film deposited in ■< ^- ^ 

layers at the outer face of the member other than the member tg'g sqs ^Y)--^ 

to be film-deposited and the inner face of the reaction chamber 
are removed by etching, and self-cleaning is executed. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than the 

examiner's decision of rejection or application 

converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's 



http://wwwl9.ipdl.ncipi.goj^ 



4/6/2006 



JP,2001-089859,A [CLAIMS] 



Page 1 of 2 



* NOTICES * 

» 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] Before arranging the above-mentioned member formed membranes in the above-mentioned 
reaction chamber in the reaction chamber of a vacuum housing, in membrane formation of the thin film 
deposition system which forms the 1st desired film to the member formed membranes, and the self-cleaning 
approach in the above-mentioned reaction chamber To the external surface of members other than the 
member prepared in this reaction chamber formed membranes, and the inside of a reaction chamber The 2nd 
film with an etch rate higher than the 1st film of the above is formed. After formation of the 2nd film of the 
above, The above-mentioned member formed membranes is arranged in the above-mentioned reaction 
chamber. In a list on the above-mentioned member formed membranes After taking out the member which 
forms the 1 st film of the above in the external surface of members other than the above-mentioned member 
formed membranes, and the inside of a reaction chamber and by which the 1 st film of the above was formed 
in them from the above-mentioned reaction chamber formed membranes, by etching nature gas or the 
radical Membrane formation of the thin film deposition system characterized by etching and carrying out 
self-cleaning to the 2nd film and the 1 st film which were formed in the external surface of members other 
than the above-mentioned member formed membranes, and the inside of a reaction chamber, the self- 
cleaning approach. 

[Claim 2] Before arranging the above-mentioned member formed membranes in the above-mentioned 
reaction chamber in the reaction chamber of a vacuum housing, in membrane formation of the thin film 
deposition system which forms the 1st desired film to the member formed membranes, and the self-cleaning 
approach in the above-mentioned reaction chamber To the external surface of members other than the 
member prepared in this reaction chamber formed membranes, and the inside of a reaction chamber The 2nd 
film with an etch rate higher than the 1st film of the above is formed. After formation of the 2nd film of the 
above, The above-mentioned member formed membranes is arranged in the above-mentioned reaction 
chamber. In a list on the above-mentioned member formed membranes The 1st film of the above is formed 
in the external surface of members other than the above-mentioned member formed membranes, and the 
inside of a reaction chamber. After taking out the member in which the 1 st film of the above was formed 
formed membranes from the above-mentioned reaction chamber, by repeating the formation process of the 
2nd film of the above, and the formation process of the 1 st film of the above to the member formed 
membranes about the member of the number of requests formed membranes While forming the 1st film of 
the above on each ****** member, laminating formation of the 2nd film and the 1st film is carried out by 
turns at the external surface of members other than the above-mentioned member formed membranes, and 
the inside of a reaction chamber. After taking out the last member formed membranes from the above- 
mentioned reaction chamber, by etching nature gas or the radical Membrane formation of the thin film 
deposition system characterized by etching into coincidence the 2nd film and the 1 st film by which 
laminating formation was carried out by turns, and carrying out self-cleaning to the external surface of 
members other than the above-mentioned member formed membranes, and the inside of a reaction chamber, 
the self-cleaning approach. 

[Claim 3] The membrane formation of a thin film deposition system according to claim 1 or 2 carried out 
[ forming the 2nd film of the above, where the above-mentioned reaction chamber is exhausted to a vacuum, 
arranging the above-mentioned member formed membranes in a reaction chamber, where the above- 
mentioned reaction chamber is maintained to a vacuum, forming the 1st film of the above, taking out the 
above-mentioned member formed membranes from a reaction chamber, where the above-mentioned 
reaction chamber is maintained to a vacuum and performing the above-mentioned etching and ] as the 
description, the self-cleaning approach. 
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[Claim 4] Membrane formation of the thin film deposition system according to claim 1 or 2 characterized by 
forming the 1st film of the above by introducing the 2nd material gas into a reaction chamber where the 
above-mentioned reaction chamber is exhausted to a vacuum, forming the 2nd film of the above by 
activating the 2nd material gas of the above, introducing the 1 st material gas into a reaction chamber where 
the above-mentioned reaction chamber is maintained to a vacuum, and activating the 1 st material gas, the 
self-cleaning approach. 

[Claim 5] They are membrane formation of the thin film deposition system according to claim 1 or 2 whose 
1st film of the above is silicon oxide and whose 2nd film is the amorphous silicon film or a silicon nitride, 
and the self-cleaning approach. 

[Claim 6] The 1st film of the above is membrane formation of the thin film deposition system according to 
claim 5 characterized by being the silicon oxide formed using the tetra-ethoxy silane, and the self-cleaning 
approach. 

[Claim 7] The vacuum housing equipped with the conveyance room for conveying the reaction chamber 
divided by the sluice valve, and the member formed membranes, The susceptor in which it is prepared in the 
above-mentioned reaction chamber, and the above-mentioned member formed membranes is laid, and the 
gas supply section which introduces material gas in the above-mentioned reaction chamber, Between an 
activation means to activate the material gas which countered the above-mentioned susceptor, was formed in 
the above-mentioned reaction chamber, and was introduced from the gas supply section, and to form 
membranes, and the above-mentioned reaction chamber and a conveyance room The 1 st film takes out the 
member formed [ membrane formation **** ] membranes from a reaction chamber according to the above- 
mentioned conveyance device the conveyance device in which the above-mentioned member formed 
membranes is conveyed, and in the above-mentioned reaction chamber, with a vacua maintained. By the 
time the following member formed membranes is carried in to the above-mentioned reaction chamber 
according to the above-mentioned conveyance device The thin film deposition system characterized by 
providing the control section which closes the above-mentioned sluice valve and forms the 2nd film in the 
external surface of the above-mentioned susceptor and an activation means, and a list in the above- 
mentioned reaction chamber with the above-mentioned gas supply section and an activation means at the 
inside of a reaction chamber. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to membrane formation of the thin film deposition system 
used for manufacture of electron devices, such as a semiconductor device and a liquid crystal display 
component, the self-cleaning approach, and a thin film deposition system. 
[0002] 

[Description of the Prior Art] In recent years, reactant gas is introduced into the vacuum housing beforehand 
exhausted to the vacuum as a thin film deposition system used for manufacture of electron devices, such as a 
semiconductor device and a liquid crystal display component, etc., and the thin film deposition system 
which is made to activate this reactant gas with the plasma or light, and forms a thin film on a substrate is 
used widely. 

[0003] Generally in such a thin film deposition system, a substrate heater, RF electrode (shower plate), etc. 
with which a substrate is laid are prepared in the reaction chamber in a vacuum housing. Moreover, while 
the gas inlet for introducing reactant gas and the pressure control valve are prepared in the reaction chamber 
at the vacuum housing, RF power source is connected to RF electrode. Furthermore, it connects with a load 
lock chamber through a valve with a reaction chamber end, and the heater, the conveyance device, etc. 
which a substrate is heated beforehand are prepared in this load lock chamber. 
[0004] When the above-mentioned thin film deposition system performs thin film formation, after 
exhausting a reaction chamber to a vacuum, a substrate is laid on a substrate heater, after the substrate was 
heated all over the load lock chamber exhausted by the vacuum — as — a valve — minding — the inside of a 
vacuum — a reaction chamber — conveying — having . Then, material gas is introduced in a reaction 
chamber from a gas inlet. In this case, material gas is introduced into homogeneity in a reaction chamber 
from the pore of a large number prepared in RF electrode surface. And by supplying high-frequency power 
to RF electrode from RF power source, it discharges in a reaction chamber and the plasma occurs. Material 
gas is decomposed by the generated plasma, active species generates, and a thin film grows on a substrate. 
[0005] In such a thin film deposition system, the film adheres also to RF electrodes and the vacuum vessel- 
wall sides other than a substrate at the time of thin film formation. If the thickness of the adhering film 
becomes more than fixed, the film will exfoliate and will generate particle in a reaction chamber. In order to 
prevent generating of such particle, introduce the gas which contains installation or an etching nature 
element for the gas of etching nature, it is made to usually discharge in a reaction chamber to the time 
amount which does not form membranes, an etching nature radical is generated, and self-cleaning which 
removes the thin film adhering to a vacuum vessel-wall side or RF electrode is performed. 
[0006] 

[Problem(s) to be Solved by the Invention] In order to raise the productivity of a thin film deposition 
system, the shorter one of the time amount which the above self-cleanings take is desirable. However, in the 
film used for a liquid crystal display component and a semiconductor device, compared with the film of 
others [ etching / of the SiOx film ], an etch rate is slow, and self-cleaning takes time amount. By SiOx film 
of high quality which is especially used for the gate dielectric film of the polish recon thin film transistor in 
a liquid crystal display component, this problem becomes remarkable. 

[0007] This invention was made in view of the above point, and even when a quality thin film is formed, 
that purpose offers and combines the self-cleaning approach of the thin film deposition system which can 
shorten the time amount which self-cleaning takes, and is to offer the thin film deposition system which was 
excellent in productivity. 
[0008] 
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[Means for Solving the Problem] In order to attain the above-mentioned purpose, membrane formation of 
the thin film deposition system concerning this invention, and the self-cleaning approach Before arranging 
the above-mentioned member formed membranes in the above-mentioned reaction chamber in the reaction 
chamber of a vacuum housing, in membrane formation of the thin film deposition system which forms the 
1 st desired film to the member formed membranes, and the self-cleaning approach in the above-mentioned 
reaction chamber To the external surface of members other than the member prepared in this reaction 
chamber formed membranes, and the inside of a reaction chamber The 2nd film with an etch rate higher 
than the 1st film of the above is formed. After formation of the 2nd film of the above, The above-mentioned 
member formed membranes is arranged in the above-mentioned reaction chamber. In a list on the above- 
mentioned member formed membranes After taking out the member which forms the 1 st film of the above 
in the external surface of members other than the above-mentioned member formed membranes, and the 
inside of a reaction chamber and by which the 1 st film of the above was formed in them from the above- 
mentioned reaction chamber formed membranes, by etching nature gas or the radical It is characterized by 
etching and carrying out self-cleaning to the 2nd film and the 1 st film which were formed in the external 
surface of members other than the above-mentioned member formed membranes, and the inside of a 
reaction chamber. 

[0009] Moreover, membrane formation of the thin film deposition system concerning this invention and the 
self-cleaning approach Before arranging the above-mentioned member formed membranes in the above- 
mentioned reaction chamber in the reaction chamber of a vacuum housing, in membrane formation of the 
thin film deposition system which forms the 1 st desired film to the member formed membranes, and the 
self-cleaning approach in the above-mentioned reaction chamber To the external surface of members other 
than the member prepared in this reaction chamber formed membranes, and the inside of a reaction chamber 
The 2nd film with an etch rate higher than the 1 st film of the above is formed. After formation of the 2nd 
film of the above, The above-mentioned member formed membranes is arranged in the above-mentioned 
reaction chamber. In a list on the above-mentioned member formed membranes The 1 st film of the above is 
formed in the external surface of members other than the above-mentioned member formed membranes, and 
the inside of a reaction chamber. After taking out the member in which the 1 st film of the above was formed 
formed membranes from the above-mentioned reaction chamber, the formation process of the 2nd film of 
the above and the formation process of the 1 st film of the above to the member formed membranes are 
repeated about the member of the number of requests formed membranes. While forming the 1 st film of the 
above on each ****** member, laminating formation of the 2nd film and the 1st film is carried out by turns 
at the external surface of members other than the above-mentioned member formed membranes, and the 
inside of a reaction chamber. After taking out the last member formed membranes from the above- 
mentioned reaction chamber, etching nature gas or a radical is introduced in the above-mentioned reaction 
chamber. It is characterized by etching into coincidence the 2nd film and the 1 st film by which laminating 
formation was carried out by turns, and carrying out self-cleaning to the external surface of members other 
than the above-mentioned member formed membranes, and the inside of a reaction chamber. 
[0010] Furthermore, the vacuum housing equipped with the conveyance room for the thin film deposition 
system concerning this invention to convey the reaction chamber divided by the sluice valve, and the 
member formed membranes, The susceptor in which it is prepared in the above-mentioned reaction 
chamber, and the above-mentioned member formed membranes is laid, and the gas supply section which 
introduces material gas in the above-mentioned reaction chamber, Between an activation means to activate 
the material gas which countered the above-mentioned susceptor, was formed in the above-mentioned 
reaction chamber, and was introduced from the gas supply section, and to form membranes, and the above- 
mentioned reaction chamber and a conveyance room The 1 st film takes out the member formed [ membrane 
formation **** ] membranes from a reaction chamber according to the above-mentioned conveyance device 
the conveyance device in which the above-mentioned member formed membranes is conveyed, and in the 
above-mentioned reaction chamber, with a vacua maintained. By the time the following member formed 
membranes is carried in to the above-mentioned reaction chamber according to the above-mentioned 
conveyance device It is characterized by providing the control section which closes the above-mentioned 
sluice valve and forms the 2nd film in the external surface of the above-mentioned susceptor and an 
activation means, and a list in the above-mentioned reaction chamber with the above-mentioned gas supply 
section and an activation means at the inside of a reaction chamber. 

[001 1] According to the membrane formation constituted as mentioned above, the self-cleaning approach, 
and the thin film deposition system, inside, by carrying out laminating formation of the 1 st film and the 2nd 
film with an etch rate higher than this 1st film, inside, the etch rate of the 1st film at the time of self-cleaning 
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can be gathered to the external surface of members other than the member prepared in the reaction chamber 
formed membranes, and the inside of a reaction chamber, SENOREFU cleaning time amount can be 
shortened, and improvement in productivity can be aimed at. 
[0012] 

[Embodiment of the Invention] Hereafter, the gestalt of implementation of this invention is explained to a 
detail, referring to a drawing. First, if a thin film deposition system is explained, as shown in drawing 1 , a 
thin film deposition system is equipped with a vacuum housing 10, and the reaction chamber 12 for 
performing membrane formation processing to a substrate, the load lock chamber 1 4 for carrying in and 
taking out a substrate to a reaction chamber, and ** are specified in this vacuum housing. While the reaction 
chamber 12 and the load lock chamber 14 are divided by sluice valve 16a, the other end of a load lock 
chamber 14 is also divided by sluice valve 16b. 

[0013] In a reaction chamber 12, the RF electrode (shower plate) 18 which countered the substrate heater 16 
and substrate heater which function as susceptor is formed, and a substrate heater heats a substrate while the 
substrate 20 as a member formed membranes is laid. The pore of a large number which let gas pass is 
prepared in the substrate heater 16 of the RF electrode 18, and the front face which counters. 
[0014] Moreover, the exhaust port 24 which carried out opening is established in the gas inlet 22 for 
introducing reactant gas to a reaction chamber 12, and the reaction chamber at the vacuum housing 10. 
While the source 23 of gas supply is connected to the gas inlet 22, the pressure regulating valve 26 which 
opens and closes this exhaust port is formed in the exhaust port 24. Furthermore, the RF power source 28 is 
connected to the RF electrode 18. These RF electrode 18 and the RF power source 28 constitute the 
activation means in this invention. 

[0015] In the load lock chamber 14, the conveyance device 30 in which let sluice valve 16a pass, and a 
substrate 20 is carried in and taken out, the heater 32 for heating a substrate 20 beforehand, and ** are 
prepared to the reaction chamber 12. As for these conveyance devices 30, a heater 32, the RF power source 
28, the source 23 of gas supply, and the substrate heater 16, actuation is controlled by the control section 21 . 

[0016] Next, the membrane formation process and self KURINGU process by thin film shaping equipment 
of the above-mentioned configuration are explained. First, in a membrane formation process, before forming 
the film (the 1st film) of the normal made into the purpose on a substrate 20, the quick auxiliary film (the 
2nd film) of an etch rate is formed rather than the 1st film to the external surface of RF electrode 18 grades 
other than the substrate formed in the reaction chamber 12, or the inside of a reaction chamber 12. Then, the 
1 st film is formed to a substrate 20 and the 1 st film is formed in the 2nd film formed in coincidence at RF 
electrode 1 8 external surface or a reaction chamber inside in piles. 

[0017] If it states to a detail, as shown in drawing 2 , after exhausting a reaction chamber 12 to a vacuum, 
the 2nd material gas other than the 1 st material gas used for membrane formation of the 1 st film will be first 
supplied into a reaction chamber 12 from a gas inlet 22. And by supplying high-frequency power to the RF 
electrode 18 from the RF power source 28, and making a reaction chamber 12 generate the plasma, the 2nd 
supplied material gas is decomposed and the thin film of the 2nd film is carried out to RF electrode 18 
external surface or a reaction chamber inside. While forming the 2nd film, a substrate 20 is heated in a load 
lock chamber 14. 

[0018] Then, where the inside of a reaction chamber 12 is maintained to a vacuum, the substrate 20 heated 
beforehand is carried in into a reaction chamber 12 from a load lock chamber 14 through sluice valve 16a, 
and it lays on the substrate heater 16. 

[0019] Next, the 1st material gas is introduced in a reaction chamber 12 from a gas inlet 22. Under the 
present circumstances, the 1 st material gas is introduced into homogeneity in a reaction chamber from the 
pore of a large number prepared in RF electrode 1 8 front face. And by supplying high-frequency power to 
the RF electrode 18 from the RF power source 28, it discharges in a reaction chamber 12 and the plasma is 
generated. The 1st material gas is decomposed by this generated plasma, active species generates, and the 
1 st film of normal is formed on a substrate 20. Under the present circumstances, in RF electrode 1 8 external 
surface or a reaction container inside, the 1st film is formed in piles on the 2nd film formed beforehand. 
[0020] Subsequently, the substrate 20 with which the 1st film was formed is taken out from a reaction 
chamber 12, and another substrate is carried in to the reaction chamber 12 of a vacuum housing 10. And 
time amount after taking out of this substrate 20 is completed until the following substrate is carried in is 
used, and the 2nd film is formed according to the same process as the above to RF electrode external surface 
in a reaction chamber 12, a reaction chamber inside, etc. Then, the following substrate 20 is carried in in a 
reaction chamber 12, and the 1st film is formed. 
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[0021] By repeating the process mentioned above by the number of sheets of a substrate, and performing it, 
the 1 st film is formed by each substrate, and with the external surface of members other than the substrate 
formed in the reaction chamber 12, or the inside of a reaction chamber, the 2nd film and the 1st film lap by 
turns, and are formed. 

[0022] And after taking out the last substrate from a vacuum housing 1 0, self-cleaning of a thin film 
deposition system is performed. That is, the 1 st and 2nd film by which laminating formation was carried out 
is etched and removed to RF electrode 18 external surface, reaction chamber 12 inside, etc. by introducing 
the gas or the radical of etching nature into a reaction chamber 12 from a gas inlet 22, and supplying high- 
frequency power to the RF electrode 1 8 from the RF power source 28, without breaking the vacua after 
taking out of a substrate 20 and in a reaction chamber 12. Thereby, self-cleaning of the inside of a reaction 
chamber 12 is carried out. 

[0023] As an example, to TEOS, the mixed gas of 1 :50 5 02, and RF power, to the 1st film at the silicon 
oxidation (SiOx) film and the 1st material gas by 0.8 W/cm2 The 1st film of 150nm thickness per membrane 
formation is formed. As SiH4 and RF power to the amorphous silicon (a-Si) film and the 2nd material gas as 
the 2nd film by 0. 1 W/cm2 After forming the 2nd film of 20nm thickness with membrane formation at once 
and repeating the membrane formation process of these 1 st and 2nd film by six substrates, self-cleaning was 
performed by RF power 1 .0 W/cm2, using the mixed gas of NF3 and Arl :2 as gas of etching nature. 
[0024] Consequently, to the time amount which self-cleaning takes having been 8 minutes by the 
conventional approach, according to this example, it is for 5 minutes, and self-cleaning time amount was 
shortened sharply. Moreover, in order to perform formation of the 2nd film during conveyance of a 
substrate, the effectiveness of the whole membrane formation process does not fall by membrane formation 
of the 2nd film. 

[0025] Thus, according to the thin film deposition system of the above-mentioned configuration and 
membrane formation, and the self-cleaning approach By forming the 2nd film with an etch rate quicker than 
this 1 st film between membrane formation at the external surface and reaction chamber insides of a member 
other than the substrate in which it was prepared in the reaction chamber, before forming the 1 st film of 
normal on the substrate as a member formed membranes As compared with the case of only the 1st film, the 
etch rate of the 1 st film at the time of self-cleaning can be gathered, and self-cleaning time amount can be 
shortened. Consequently, the processing effectiveness of a thin film deposition system can improve, and 
productivity can be raised. 

[0026] In addition, this invention is variously deformable within the limits of this invention, without being 
limited to the gestalt of operation mentioned above. For example, although the gas of another kind was 
completely used with the 1 st material gas as the 2nd material gas with the gestalt of the above-mentioned 
implementation, since the same effectiveness will be acquired if the film with an etch rate higher than the 
1 st film is formed as the 2nd film, it is also possible by choosing conditions appropriately by methods of 
changing a mixing ratio, such as changing only a pressure and changing RF power, to use material gas of the 
same kind. 

[0027] Moreover, with the gestalt of operation mentioned above, when processing two or more substrates 
continuously, the 2nd film is formed before membrane formation of each substrate, but when the 2nd film 
was formed only at 1 time before membrane formation of the substrate of the beginning after self-cleaning, 
or even when the 2nd film is formed for every two or more substrates, the same operation effectiveness as 
the gestalt of the above-mentioned implementation can be acquired. 
[0028] 

[Effect of the Invention] As explained in full detail above, according to this invention, even when a quality 
thin film is formed, the time amount which self-cleaning takes can be shortened, and the membrane 
formation of a thin film deposition system which can aim at improvement in productivity, the self-cleaning 
approach, and a thin film deposition system can be offered. 



[Translation done.] 



http ://www4 . ipdl . ncipi . go j p/cgi-bin/tran_web_cgi_ejj e 4/6/2 006 



JP,200 1-089859, A [DRAWINGS] 



Page 1 of 1 



* NOTICES * 

iTPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 

? 




[Drawing 2] 



,£1 



II 



tog- f$M fflk &m -fe;u7 



[Translation done.] 



h ttp : //www4 . ipdl . ncipi . go . j p/cgi -bi n/tran_web_cgi_ej j e 



4/6/2006 



(19) B#BftfF/? (JP) 



< i2 > & m # ^ ^ m (A> 



#^2001-89859 
(P2001-89859A) 
(43)&HB ¥/£l3fp4J3 3 B (2001.4.3) 



(51) IntCl. 7 
C2 3C 16/44 
16/40 
H0 1L 21/3065 
21/31 



F I 

C 2 3 C 16/44 
16/40 

H 0 1 L 21/31 
21/302 



f-T3-h*(##) 
J 4K030 
5F 0 04 
C 5F045 
N 



m&ffi& *»3fc »*«©»7 OL (± 6 H) 



(21)ffig|#^ 


^¥11-265202 


(71)ffi®A 


000003078 










(22)diSB 


¥f£l Hp 9 £20 B (1999. 9. 20) 




«^)n»)ii*STtt#K*;iii"]72#ift 








©EH 








«fS»j^&rfr«aiirriTB9#2^ 














(74)ftSA 


100058479 



















(54) »ng^^»<DfiEiig, *i}V79v-->!fi5m&z:xmmmmm 



(57) [SM] 

f&m&tttmmL, mim&mj&rz. ^lt, $ii 



an 



£1 



cm 



RF 



»»• iSffl ttS ftfit 



±EK££rtfc±fittJi68t»#SE«-r*l»K. ±EE 

SW©fl-®i5«ktf£££©iW;:, ±E*lfll«fcD*>x 

±B»2lO»f)ca 1 ±ER££l*ifc±E«J*KfiM*£ 
BBBL, ±Ettfifc§WB#±, ffitfK:, ±E*J*§taMf£l 

m £ n ft m 2 k 43 j: &m 1 ■ £ x y 9- > ? l t -t ;u 7 z> 

±ER«SrtK±E#j*IIMM*SB1K-r*i»K:. ±EE 
gW©ft®:fe«fctffitf;£©ft®i::, ±EJBlitJ;Ot>x 

±E82M©#j6fc«. ±EE*£rtfc±E*J*l«SM*£ 
lit, ±E*ri8R.ffl«±, fttfK, ±E8WEII!t«#fil 

±E« 1 «©»&an&*j*Bt«»*±EK*3fc&» £>8S 

±EJB 1 MOMII t *»fa*©*ritBtaMJ fco^T 
aOjgT^chKcfcD, ftttjtfKatfiKJhEiBlBtSJ* 
J*TS££<bfc, ±E1ftlftKffi4m*0ffi#<Z>*iii*j: 
tXE«a©rtiBK:* 2 J:^JB 1 Bt€2SK:«JI#j« 
L. 

fclB 2 R £ «fc tffg lH £ |^ IBf C X <y 5 1 > ? U T -fe 7 £ . 

[»*S3] ±EE££**2fc*»Lfctt«-C±E* 
2KS#jSU ±ER*S£*fflfclt»UfcttireEfc 
i[|*3tC±EttjSIBatf*E«UT±E!Bll«S»iSU. 
±ERJ&6SX2KIM* UfcttlB-CS***» ■=> ±E*J* 

nss^srasm L±Ex->5 i >^^fT^ c: t tftrnt-fz 

[E#«U] ±EE££**ffik:#*LfcttB-CE«:£ 



(2) #fM¥13-089859 
S d £ K J: 0 ±Efg 2 K £ L . 

±Es*s**jiafc:in*ufc«BTSisa[KSi5 1 

XS#AI. *i«»#**ettfls-r<&c:fcfc:«fcr)±E 

$6 1 mzMi&Tzz: t**miz-r&m*m 1 x«2 ke 

^e;u 7 t x -> u >fii t> L < « -> 'J n >gfcRT;& -5 if 
JiEEJ&SrtfcMHtfXfclWAt-Stf;* 

*, ±E«^agB#^ttsit-r^jgit«i«i > 

±E5«£rtT*S 1 K«tfililgtn^ttj$Kn»«±Ett% 
<OKI[j«fflHB«A«±Ek«*K:«ASn*S-p©mfc. ± 

Eft«j*sH i;±E*x«*&«*«trx&ttft#afc j; d 

±ER**rtTr±E^»#*«t«Sttft*R©^iS, M 

Ait v tz z. t itftWi t.r 5 uwm&mt. 

[0 0 0 1 ] 
[0 0 0 2] 

[«£*©S«] ifi^. fiftff^SlI^*^©! 

[0 0 0 3] JKOi^feWHUUfifeftBTtt. -ttK. X 
RFig(yt7-7l/-MWS(t^ntU5. S 

fC, R FMCttR FlBWJfttSftTHS. SEC E 



[0 0 0 4] ±K*tt#j£«K£,£»5«gt#JS£fT3» 
(CiSAT-S. £©«£, BfttfAtt. RFttffXS£St 

LT, RF*«*>6RF««jcj««jS[m**tt»-r*;: 

[0 0 0 5] C©±5ftlW»)«SlCiHTH ffiR 
JM». lWRK^ORF*a-*»Jia*»ttiBK'bl«**f* 

<ttXy^>^47ci?i£^tf#X£ii|AU fittt^-frX 

ton*. 

[0 0 0 6] 

s*^-*, ¥^^tffl^en-5^o«t<Ttt, sio 

x 1©I y ^ >£W4&©N K tfc^TX y ^ > ^jg«#ii 

»WKk:m>5ft4.k'5ftKftIt©S i OxiTtt, 
©WBiWBHfffcfca. 

[0007] z.<D%m\z&,±<Dmz&?)>u2nrch<D 

©-k;U7^iJ-x>^j£SS«U. 6M*T. ££tt© 

ffinfc»gj§^gjB s s £ £ k * * . 

[0 0 0 8] 

«k z\<D§&mz& t zmmmrfi&m(Drftf8i. ±n,7 9v- 

ttfcSj£tt«#JK&©ara©nffi*«fctfKJfcfi©rtffi 

c. ±femiMJ;0fex-v5 1 >^ji«©is^ig2^<£^ 

fi£L, ±E» 2 «©»£«. -±ERJS£l>ifc±E*J*« 
8raEW©SMJ©*BiisJ;tfEa:£©i*iBilc, ±ESfSi 



1#M¥l3-089859 

±EEJE£a»&±EJ6l§l©»ri&;*n&* 
±E«JfcK«#&*©»«©0-ffifcJ:tfEJS 

*©rtiBt»ritsnfcji2«45j:i«Bimcxy^>y 

[0 0 0 9] £®XHCff«8KKj£SS©/& 

m. ±)\s7i7*j-->ifj5mz&\,*x. ±EK«*rtk: 

-hlH*J5KBt«« *e«-T * HO IC , ±f2K&^rtT. £© 
*lr»a$2BI£»j5fcU ±EJB2ffl|©#fifc«, ±SB£j&g 

rtfc±E*jsi«BMf*e«u ±9m^m^$t±. mzs 

iz, ±E*J*K^«*©««©niSi3J:tfRj&&©F'j 

ask. ±egm*Krtu ±E*iit©»j*snfc* 

j*ffllffi*f£±EKJ&&&»5»tiiLfc«. ±EJB2«©# 
fifclg i«i£gi«#fc*f * ±E« 1 K©»AX« <h £ 

fc±E»l 4: <!:%>£, ±Ettj£Rattm* 

©W«©nS*«J:VK*£:*©rtB!t:J(S2l«*J;^JBlg| 

^tsmufc^, ±ES*arttcxs/^>^tt^*fctt 
5s?:»;n£iWAu ±E*j«KW»an©ai5*r©nffiJ3 

[ooio] ii;, z\<Df&m\zmz>m&Mtft&mt, tt 

«k 0 tt«J &n&RJSS £*rtR*«e«2ST*;fc: 

fcB»*fA*#AT*^Xtt«(»t. ±EJft#C»fil 
UT±ER«3Sl*iKR»t6n, «^ft»»i»5*A4n 
fc«»*ZSISttfl:UT<««"r*JSttflS#St. ±ER 
^tMiOP^T, RSttttfcfcttbfc**, ±E 

m *m mnrc&tfzm?&tt t ±E«sittJ* k «t -a tsisf 

*6«Ub.' ±E«3l««IJ:J:t)*©*JsEBtaWfA«±E 

s«ak:«Asn*ST©mk:. ±Ett«#*Hi;±E 

£fc#*J«ktfffittfc^a©rtiB. tttffcRjE3©i*iiIifc: 

[0 0 11] ±E©J:5K««SnfcflR«, -fc;P7^»J 
-X>^j£, *3«tl/»K»J«««lCj;n«, R&£|*J 

JcS»t6nfe*B6KfiWan©«B*f©fViBfi±EXR*S:a[ 
©rtiBfc, miR*3J;Z>*^©BiKJ;0t>x<y^>yji 
fl&DWV»»2R&«Ji#J* , r<5££K:«fcD. -t;p7*U 

-x>^oj5iBt©xy^>d/a[flE€±frfarfc*»T 

*. •fe/W7^'J-x>^Rr|BI*JB«U4*tt©rti± 



[0 0 12] 

mw<DmM<Dmmiz-D^Tmmizmw?z. sr. mm 
m^m\z-D^xm^r^t. muz^-r^viz, mm 
Mfit$im\tm£®% i o^«x. z\<DM^^mizit. 
mmzttLx f&mm&zn oTz^<dk^i 2 k& 

m\ZttLTm&$:®iA&£.Zfffilii-r2>tzSt><Du- Hn-j/ 
vVM. \ 4<!:H{t«I#l 6 atC^oTtt^^nTV^t 

[0 0 13] S^Sl 2^(r«. LT«ft6-f 3 

S«fc-* 1 6i5j;tf*«fc-*K;»[6]LfcRF*«i 

fi£Blg|Stf£:UT©fit£2 0 ^li^ns 1 1 tC»«£ 
to^-TSo R Ff 1 1 8 CDlt 1 6 i^t^S 

[0 0 14] $&, KS^filOKfi, 
Jfc1$;tfX£gAT3£i6<D;tf7.*AP2 2, &£Zfifcfc 

mizMnbtz$ma 2 4^isttenTt^. tfxssAP 

2 2 (Ctt, ^7.«^jlS2 S^^^nT^SttfetC. 
S^P2 41C«, Z.<D$ma&fflm-fZ>!£ftm&ft2 6 
^ttenT^S, RFtffil 8 ICteR FHiH 2 

8*^^$nTV^. CtlSRFm® 1 8i5<fcZ>*RFm 
lH2 8« > £©fPj§K:mt3«t£{l^|££«j£LT^ 

[0015] D-HD 7 i/tl4 ftJCte. RJS^ 1 2 
*fU ttfj#l 6 a^ILTSS2 0^A*«t^aStti 
T3S$i§$*3 0 S«2 O&^tbtnM-rZTztbOt 

0. RF«^2 8, #X{ty&2!i>2 3, 

ns„ - 

[ooi6] x\z. ±Mmm<Dmmi%i&mw.\z&z0jLm 
T.m&.i:tf±.)]s7 2v->ifi:m\z~D^Tmw-? 5. * 

"**. J«Rl8tCiSl»Ttt, S«2 O-kfcBHi-TSiEJB 
©BS (ft IN) &mj£?zmz, Effiftl 2A(CR(t6 
ttT^^)S«^(DRF«@l 8 *©fl**»Ei££ 1 2 

rotate, ^i^±D ! &x^^>^jis©ii^ai!]K 

«21) -e©&, g«2 OKttLTSBl 

N©J5£IK<£fT^. i^BtlC. R F*& 1 8 fl-B^EJfcSfi 

[0 0 1 7] fiMfflfCj^ixh, H2C*f«t5fc, * 
"f, 2 HlKdDAitiCA 

n 5 ss i jsw# x t mm ©IS 2 7. £ # 7. * A P 2 

2*&5JS£l 2F*q^tti^T-5. -tUT, RF«jg2 8 
*6RFtil 8Ci§5«fem**««&bR^l 2 £7 
^XvSMStSetlUD. «$&^nfc^2Hi(Ef^ 

x^«?ltrfh i 8^s^s^rt®fc m2m 
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[0 0 18] iHT, SJfo^l 2l*g*JI$KI6»Lfc« 
18T. ft«J#l 6 a^LT, ^JjDf^nfcS^ 0 
*n-HDy^Sl4iJ>6SJ5Si2^*AI/. ££ 
k-* 1 6±tflt4. 

[0 0 19] X.IZ, ^A#AO 2 2^<&3BllR»3tf^* 
S(Sti2rt(;iAt5. d©^. iilWxit R 

Fisi 8*ffittsttenfc#ts:©aB7L^e,s^^^ 

-JC^A^n-S. RFtI2 8*6RFfil 

zzimiMWJztfftmzn. lt*« 2 

0±KIEJ£©SfSlN**BfeBI;*n-&. JlOlR. RFfgl 

[0 0 2 0] -A^X\ «1 WO»ri6Snfc*«2 0£E 
. 2*»6«tBU tfJ©X«**K&*»l.0©£«£ 

12l:ffiAn. fLT, dCDS«2 OCffiffl^HTl 
T/^6&©S«#&A£n3£T©il#ffi£fUfflU ±12 
£PH£©IgKcfc0. EJfc^l 2|*|©RF*@fl.® > R 

£SJ£^1 2ftl;ffiAL, ^lttODfig;M^fT5. 
[0 0 2 1 ] ±aLfcl8£3IS©ttS^«ttltOSL 

ftoZ.£\Z£K) % &s«tci^ii«sn, 

1 2rttC|g^^n^:S«K^-rog|5#(D^ffi-t>S^©f*g 

BBfctt. »2«fcS6iK£#xsfc«fcoTjSBisn 

[0 0 2 2] -?"LT. S&©S«£H£sg§g 1 0 A» 6* 

fttto-fe. ««2 0©{gfi}|£, KJ&^l 2ft©X£#Si 
^fiK-S d<t7S:< . ^iAP 2 2^5S«^1 2rt^x 
•^^>ytt©^X*?)li«7> J *;U$:^AL., RF*ig 

2 8*^RF111 8triSjf^m^5:tt$&T-5ii:»C± 
0, RFiI18m 1 2 rtffi*fC«Ji»*S 

±0. S^l 2^*s-fe;W7i7'J-x>i7'Sn-5. 
[0 0 2 3] ^JS^JtLT, mHSfC->'Jn>BI{b (S 
iOx) m, ^lM^^7.fCTEOSi:0 2i:»l : 5 
0<£>*g£-#X, RF/17-JC0. 8W/cm 2 T, 1 (1 
©J««K"3#1 5 0nm«(DftlK«JtRU Sg 
2iiUT7 : e;i'7 7Xyij3> (a-S i) It. ^2 
M^^XtCS i H 4 , RF/17-tLT0. lW/cm 
2 T% l@Kj«Btt3*2 0 nmjP©»2K*riEBtL, d 
n6S8l*«kr;jB2BI©j«B!ia*6tt©*«»|ft0fi 
Ltc'&, J^y^>y&<DjJ7,h L-TNF 3 tA r 
1 : 2©jg^^*ffl^. RF/W-1. 0W/cm2 

[0024] -t)i? ?v --yifizm-f^m 



(5) 
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[0 0 2 5] ZW&vlZ, ±E«J$OffiR»iSSIB«J: 

CO 0 2 6] d©»wa±5fib&*lto*!8k:lfi 
**. «Atf, ±ie^S6cD^ffiT«, SSI 2 x £ L 
<h LIS 1 R£ D fcxy ^>^iS£©j«v»R£j*fltTft 

[0 0 2 7] *&, ifcU&SEBSOJIHB-Tftt. m&cQg 
LTfflS-f **£K#**©j£Kl»KJS 2 IPO? 

[HI ] 



*oj«iiitw© i 2 mo&m&fTi 

[0 0 2 8] 
[BiS<Z)ffi¥&lB9i] 

[01] CKD^trffiSffK^SB^^fWiSH. 

[02] ±B»gi»*»«cj:*j«iiia*j:af-fe;i^7 
i o -na*« 

1 4-D— h'D-y^^ 
1 6-*«k-* 

1 8-RFfI 

2 1 -Mfpffli 

2 2-#XigAP 

2 3 

2 8-RFlig [02] 



23 



10 

L 



20 



16 



1 sm 



14 



8 — J 16 b 



itsr 



jQ. 



R F 



F*-A(##) 4K030 AA06 AA14 BA44 BB05 BB12 
DA06 DA08 FA01 KA23 KA30 
KA41 

5F004 AA13 AA15 BA04 BB13 BB18 
BB29 BC06 CAOl DA 17 DA23 
DB07 EB08 

5F045 AA08 AB04 AB32 AB33 ACOl 
AC02 AC07 AC 11 BB08 DP04 
EB05 EB06 EB08 EC05 EF05 
EH05 EH08 EH14 EK07 EM09 
EN04 HA 13 



